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(54) SPHERICAL INORGANIC POWDER AND METHOD OF PRODUCING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a spherical inorganic powder suitable for filler for sealing 
semiconductors, having a low content of particles with a low sphericity degree, and to provide a 
method of easily producing such powder. 

SOLUTION: This spherical inorganic powder is obtained by injecting inorganic raw material 
powder into flame to sphere it and is characterized by being <10 wt.% in the content of particles 
having <0.60 sphericity degree. In the method of sphering inorganic raw material powder by 
injecting it into flame, the inorganic raw material powder having a specific particle size 
composition is used to produce the objective spherical inorganic powder. 

* NOTICES * 

JP0 and INPIT are not responsible for any 
daiages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Spherical inorganic powder which injects inorganic material powder in a flame, carries 
out spheroidizing, is obtained, and is characterized by the percentage of particles that a degree 
of sphericity is less than 0.60 being 10% or less in powder more than the d50 (particle diameter 
of 50% of accumulation mass). 

[Claim 2]The spherical inorganic powder according to claim 1, wherein an average degree of 
sphericity of powder beyond d50 is 0.80 or more and an average degree of sphericity of powder 
more than d80 (particle diameter of 80% of accumulation mass) is moreover 0.70 or more. 
[Claim 3]The spherical inorganic powder according to claim 1 or 2, wherein spherical inorganic 
powder is spherical silica powder and a rate of melting-izing is not less than 95%. 



[Claim 4]A manufacturing method of spherical inorganic powder, wherein particle size 

constitution of inorganic material powder fulfills the following conditions in a method of injecting 

inorganic material powder in a flame and performing spheroidizing 

(**) (D75-D25) /D50 is 2.0 or less. 

(**) (D50/5) Content of powder to lower is 15% or less. 

(**) Content of powder under 1 micrometer is 10% or less. 

However, particle, diameter D50 of 25% of accumulation mass of particle-diameter D25:raw- 
material inorganic-material powder of 75% of accumulation mass of D75:raw-material inorganic- 
material powder: Particle diameter of 50% of accumulation mass of raw material inorganic 
material powder [Claim 5]A manufacturing method of the spherical inorganic powder according to 
claim 4, wherein inorganic material powder is the silica powder of not less than 90% of a rate of 
melting-izing. 

[Claim 6]A manufacturing method of the spherical inorganic powder according to claim 4 or 5 
spraying minute waterdrop on flame back. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 
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3Jn the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to spherical inorganic powder and a manufacturing 

method for the same. 

[0002] 

[Description of the Prior Art]Recently, in semiconductor industry, highly efficient-ization of the 
sealing agent is required, and it corresponds by various kinds of synthetic resins and 
development of a filler as high integration of a semiconductor progresses. For example, in a 
surface mount type package, since it is exposed to an elevated temperature the whole package 
at the time of a reflow, hygroscopic water evaporates rapidly and a package crack occurs in a 
thin package. Then, the spherical silica filler where reducing the quantity of the epoxy resin 
which is high-filled up with a melting silica filler and is hygroscopic surfaces as an effective 
measure and which is excellent in mobility also under the conditions of filler quantity restoration 
after that came to be used. 

[0003]It was thought that restoration nature, mobility, and its metallic mold-proof wear nature 
improved conventionally, so that a filler is close to a real ball, and the high filler of a degree of 
sphericity has been pursued. The improvement in restoration nature and the improvement of 
barricade-proof nature by attaining rationalization of the particle size distribution of a filler have 
also been considered. For example, contributing grain content with a particle diameter of 32 
micrometers or less to fluid improvement as the numerical value broken by grain content with a 
particle diameter of 3 micrometers or less is three or less is indicated by JP,7-25607,A. 
[0004] 

[Problem(s) to be Solved by the Invention]If the filling factor of a filler is raised, the mobility of a 



sealing agent falls, there is a problem that a moldabilrty etc. get worse, and even if it blends a 
filler with a synthetic resin that itself can search for low-thermal-expansion nature and electric 
insulation in large quantities, of course, the restoration nature which can maintain the 
performance as a sealing agent, mobility, etc. are called for. 

[0005]In order to obtain a spherical silica filler, making content of a particle with a particle 
diameter of 10 micrometers or less less than 25wt%, fusing in a flame to JP.10-95607.A, and 
acquiring the thing of a specific average degree of sphericity, for example to it is proposed. 
Although the spherical silica filler of the high degree of sphericity came to be obtained by this, to 
today's of high mobility and high restoration nature further demand, there was room for an 
improvement still more. For example, even if the average value of the degree of sphericity of a 
filler was high according to examination of this invention persons' after that when the low 
particles of the degree of sphericity were intermingled more than the specific amount, it found 
out reducing mobility remarkably. 

[0006]In order to solve this, it is leading for JP,10-95607,A like a statement to lower the content 
of the fines in front [ spheroidizing ] powder, but it is not enough to make content of a particle 
with a particle diameter of tO micrometers or less less than 25wt%, and just to fuse in a flame. 
Since cohesiveness of fines is generally strong, there is a limit in dry classification. When 
performing this by a wet type, a drying process is needed and it becomes less economical. 
[0007]this invention is made in view of the above, and comes out. the purpose ~ business — it 
is providing spherical inorganic powder with small content of the low particles of a degree of 
sphericity suitable as a filler by a flame-spraying method. 

Other purposes of this invention are to provide the manufacturing method which can acquire 

such spherical inorganic powder easily. 

[0008] 

[Means for Solving the Problem]That is, this invention is as follows. 

[0009](Claim 1) Spherical inorganic powder which injects inorganic material powder in a flame, 
carries out spheroidizing, is obtained, and is characterized by the percentage of particles that a 
degree of sphericity is less than 0.60 being 10% or less in powder more than the d50 (particle 
diameter of 50% of accumulation mass). 

(Claim 2) The spherical inorganic powder according to claim 1 , wherein an average degree of 
sphericity of powder beyond d50 is 0.80 or more and an average degree of sphericity of powder 
more than d80 (particle diameter of 80% of accumulation mass) is moreover 0.70 or more. 
(Claim 3) The spherical inorganic powder according to claim 1 or 2, wherein spherical inorganic 
powder is spherical silica powder and a rate of meltingHzing is not less than 95%. 
[0010](Claim 4) Manufacturing method of spherical inorganic powder, wherein particle size 
constitution of inorganic material powder fulfills the following conditions in a method of injecting 
inorganic material powder in a flame and performing spheroidizing. 
(**) (D75-D25) /D50 is 2.0 or less. 
(**) (D50/5) Content of powder to lower is 15% or less. 
(**) Content of powder under 1 micrometer is 10% or less. 

However, particle diameter D50 of 25% of accumulation mass of particle-diameter D25:raw- 
material inorganic-material powder of 75% of accumulation mass of D75:raw-material inorganic- 
material powder Particle diameter of 50% of accumulation mass of raw material inorganic 
material powder [0011](Claim 5) Manufacturing method of the spherical inorganic powder 
according to claim 4, wherein inorganic material powder is the silica powder of not less than 90% 
of a rate of melting-izing. 

(Claim 6) Manufacturing method of the spherical inorganic powder according to claim 4 or 5 
spraying minute waterdrop on flame back. 
[001 2] 

[Embodiment of the invention] Hereafter, the big feature of this invention is based on reducing 
mobility remarkably, if low particles of a degree of sphericity are intermingled even if average 
value of a degree of sphericity of a filler is high as mentioned above, when this invention is 
explained in more detail. 

[001 3]A degree of sphericity of weld particles is less than 0.70, and it becomes less than 0.50 in 



a low thing. Thus, if a low thing of a degree of sphericity is contained in a filler, it will become a 
cause by which mobility falls. If a weld thing of things with large particle diameter is contained 
especially, mobility will fall remarkably. Therefore, in powder beyond d50 f I hear that content of 
particles whose degrees of sphericity are less than 0.60 is 5% or less preferably, and it is 10% or 
less. [ of the conditions with which spherical inorganic powder of this invention must be 
provided ] Preferably, an average degree of sphericity of powder beyond d50 is 0.80 or more, 
and, moreover, an average degree of sphericity of powder beyond d80 is 0.70 or more. 
[001 4]A degree of sphericity of particles in this invention or a powdered average degree of 
sphericity can be^measured as follows using a scanning electron microscope (for example, 
"JSM-T200 type" by JEOL Co., Ltd.), and an image analyzing device (for example, Nippon 
Avionics Co., Ltd. make). 

[0015]That is, a project area (A) and a boundary length (PM) of particles are measured from a 
SEM photograph of a sample. If area of a perfect circle corresponding to a boundary length (PM) 
is set to (B), a degree of sphericity of the particle can be displayed as A/B. Then, if a perfect 
circle with the same boundary length as a boundary length (PM) of a sample particle is assumed, 
since it is PM=2pir and B=pir 2 , it becomes B=pi x(PM/2pi) 2 and a degree of sphericity of each 
particle can be computed as degree-of-sphericity =A/B=Ax4pi/(PM) 2 A powdered average 
degree of sphericity measures a degree of sphericity about particles of one photographs [ 50 ], 
and is taken as the average value. 

[0016]Although based also on a use, as d50, as an average degree of sphericity of powder which 
consists of an aggregate of particles to d50 lower one, the larger possible one is preferred and it 
is [ 0.90 or more ] preferred [ about 5-80 micrometers is preferred and ] in this invention, that it 
is 0.95 especially or more. 

[0017]As construction material of the target inorganic powder, this invention can soften and 
spheroidize with flames, such as silica, alumina, and mullite. Especially, as a filler for IC packages, 
silica or alumina is preferred and not less than 98% of fused silica has a preferred rate of 
melting-izing especially not less than 95% especially. If a rate of melting-izing is more remarkably 
[ than this ] small, even if it can desire thermally conductive improvement, a loss of sacrificing 
low-thermaHexpansion nature and the characteristic of both low dielectrics will become large. 
[0018]Using powder X-ray diffracto meter (for example, product made by RIGAKU "Mini Rex"), in 
a range which are 26 degrees - 27.5 degrees, 2 theta of CuK alpha rays can analyze a sample by 
X-ray diffraction, and the rate of melting-izing can measure it from an intensity ratio of a 
specific diffraction peak. That is, crystal silica does not exist in this position in fused silica, 
although a main peak exists in 26.7 degrees. Since a peak height of 26.7 degrees according to 
those rates will be obtained if fused silica and crystal silica are intermingled, From a ratio of X- 
ray intensity of a sample to X-ray intensity of a crystal silica standard sample, a crystal silica 
mixed ratio of land use (X-ray intensity of the X-ray intensity/crystal silica of a sample) can be 
computed, and it can ask for a formula, rate (%) of melting-izing =(1 -crystal silica mixed ratio of 
land use) x100, and a rate of the formation of** melting. 

[0019]The particle size distribution can make water able to distribute 0.3 g of samples, and can 
measure it with a laser diffraction type size distribution measuring device "model 920", for 
example, sealer SUGURANYURO meter. 

[0020]A manufacturing method of spherical inorganic powder of this invention suits obtaining 
spherical inorganic powder of this invention. The feature of this invention is having rationalized 
particle size distribution of powder before spheroidizing, and is injecting the end of precursor 
powder in a flame with spraying of minute waterdrop desirably. 

[0021]In a flame-spraying method, when fusing all the inorganic material powder injected by 
flame under quantity of heat which is sufficient for carrying out melting balling-up, particles 
smaller than D50 in the end of precursor powder are welded to condensation or other particles 
at the time of melting, and reduce a powdered degree of sphericity. Then, in this invention, it is 
important to make particle size constitution of a precursor powder end before spheroidizing into 
the following conditions. 

[0022](**) (D75-D25) /D50 is 1.0 or less preferably 2.0 or less. 



(**) (D50/5) Content of powder to lower is 10% or less preferably 15% or less. 
(**) Content of powder under 1 micrometer is 5% or less preferably 10% or less. 
[0023] For example using a screen, a pneumatic elutriation machine, etc. r such grain refining in 
the end of precursor powder can perform two classifying processings or more, and can perform 
them by removing particles by the side of fines and coarse powder. In this case, in order to 
reduce powder under 1 micrometer especially, it is desirable to reduce moisture in powder and to 
carry out by improving distribution of a granular material at the time of classification by heat- 
treatment before classification in a not less than 100 ** high temperature atmosphere or 
classification, etc. 

[0024]When the end of precursor powder is silica powder, in order to attain not less than 95% of 
the rate of melting-izing, quantity of heat at the time of melting treatment is raised, and it is 
necessary to lengthen holding time in a pyrosphere. However, so that quantity of heat is high, 
and the more holding time in a pyrosphere excels, the more particles are become easy to weld, 
and low particles of a degree of sphericity increase. Then, in this invention, it is preferred to use 
what has a high rate of melting-izing as a raw-material-silica-powder end before spheroidizing, 
by this, holding time in a flame can be shortened and weld can be reduced. That is, in this 
invention, although an effect that performing grain refining in the end of precursor powder also 
reduces an yield of low particles of a degree of sphericity which carried out expected is revealed, 
the effect can be further heightened by combining with it and making a rate of melting-izing in 
the end of raw material silica powder into not less than 90%. 

[0025]In this invention, although you may be any, such as a granular type, a globular shape, the 
shape of chamfering, and these mixtures, about shape in the end of precursor powder, since 
there is little wear in the classification inside of a plane [ direction / of that in which an angle 
has come off by spheroidizing ] in carrying out classifying processing, there is an advantage that 
mixing of a foreign matter decreases. It is convenient to processing of particles in which use in 
the precursor powder end of the shape of chamfering is especially coarse spherically. 
[0026]Since a degree of sphericity of powder by which spheroidizing was carried out will also 
become low if the degree of sphericity is too low even if a rate of melting-izing in the end of raw 
material silica powder is high, during a precursor powder end before spheroidizing, The one where 
content of particles with a low degree of sphericity is smaller is good, and it is preferred in 
powder beyond D75 that content of a less than 0.60-degree of sphericity particle is 20% or less. 
[0027]In order to manufacture spherical inorganic powder of this invention, it can carry out by 
injecting and spheroidizing the end of precursor powder in a flame of inflammable ****- oxygen 
by making oxygen into carrier gas using a burner, for example, and catching it with a capturing 
device. As combustible gas, flammable gas, such as propane, butane, propylene, acetylene, and 
hydrogen, or these mixed gas is used. 

[0028]The proper rate of flow of carrier gas changes with particle sizes in the end of precursor 
powder. That is, when it is particles with small particle diameter, holding time in a flame required 
for balling-up may be short, and since it will be easy to cause weld rather if long, the 
comparatively earlier one is preferred [ the rate of flow ]. On the other hand, since quantity of 
heat required for balling-up increases as particle diameter becomes large, the comparatively 
smaller one of the career rate of flow is preferred. 

[0029]Then, this invention persons also considered control of temperature distribution in a flame. 
If inorganic material powder is injected in a flame, after fusing and spheroidizing in a melting zone 
formed with a high temperature flame, it will be cooled henceforth [ a flame downstream area ], 
but if particles collide before cooling solidification and weld is caused, a degree of sphericity will 
fall. Therefore, in order to improve further the characteristics, such as the mobility of spherical 
inorganic powder of this invention, it is desirable to cool a flame downstream area in order to 
narrow this weld field, and it is preferred to spray minute waterdrop as that means. The smaller 
one has high cooling efficiency and 200 micrometers or less of droplet diameters to spray are 
1 00 micrometers or less still more preferably preferably. 

[0030]In order to generate minute waterdrop, it becomes possible by use of a first-class object 
nozzle, a two fluid nozzle, an ultrasonic atomization machine, etc. Minute waterdrop can give a 
center, or how much or an angle, for example from a furnace body outer wall, can attach a 



nozzle, and can spray it from there. 

[0031]That by which a capturing device was connected to a furnace body provided with a burner 
as a device for carrying out this invention, for example is used. Furnace bodies may be any of an 
open sand mold, an encapsulated type, a vertical mold, or a horizontal type. Spherical inorganic 
powder of a request particle size can be caught by providing one or more, such as a cyclone and 
a bag filter, in a capturing device, and changing the operating condition into it. If the example is 
shown, they will be JP,1 1-57451, A and a 1 1-71 107 gazette. 

[0032]Content of low particles of a degree of sphericity is suitable for a manufacturing method 
of this invention to a manufacturing method of little spherical inorganic powder, and if spherical 
inorganic powder obtained by this is used for it as a filler for IC packages, it will become possible 
to improve the high mobility of a sealing agent, high restoration nature, and high intensity nature 
more than before. 
[0033] 

[Example]Hereafter, an example and a comparative example are given and this invention is 
explained still more concretely. 

[0034]Example 1-7 The vertical type furnace with which the burner (4) was installed in the 
comparative example 1 - 6 furnace top parts, The lower part the end of raw material silica 
powder it is shown in Table 1 ground and classified in natural silica using the device (refer to 
Example 1 of JP,1 1-57451 ,A) connected with the capturing device (bag filter) with carrier gas 
(oxygen). It injected in the flame of propane oxygen (flame temperature: about 2000 **), and 
melting and the spherical-fused-silica powder which makes spheroidize and is shown in Table 2 
were manufactured. Under the present circumstances, the input (kg/hr)/the amount of propane 
(Nm 3 /hr) was set to 3.0 in the end of raw material silica powder. In Example 7, the pipe with 
which the nozzle for waterdrop spraying was attached at the tip was inserted in from the furnace 
body outer wall, and waterdrop was sprayed in the direction which becomes almost parallel to a 
burner from the part of the 1-m lower stream from the burner side (the spray volume of 100 I. / 
hr). 
[0035] 
[Table 1] 
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[0036] 
[Table 2] 




[0037]The manufacture of the powder of a high degree of sphericity with little low content of 
weld particles of a degree of sphericity was attained by rationalizing the particle size distribution 
in the end of precursor powder like this invention so that clearly from contrast of an example 
and a comparative example. Like Example 4, when the rate of meltingHzing in the end of 
precursor powder was high, even if it enlarged the carrier speed, the thing of the high rate of 



melting-izing was obtained, and what has a high degree of sphericity was obtained by making 
holding time in a flame into the effect which became short Compared with Example 3 which does 
not perform it, the content of particles with a low degree of sphericity decreased further by 
performing waterdrop spraying like Example 7. 
[0038] 

[Effect of the Invention]According to this invention, spherical inorganic powder with small 
content of the low particles of a degree of sphericity suitable as a filler for 1C packages can be 
provided. According to the manufacturing method of this invention, such spherical inorganic 
powder can be manufactured easily. 



[Translation done.] 
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D 5 0 : JK»«tWIMf4t»^OJR8ntt5 0 K©«M 

[ooi i] (t«*^5) Mflunscf4t»3^3^. «nfk 
a* 4 r a 4 x« 5 3m<D®vmmmm<D$ig.ji 

So 

[0012] 20 
r»wr*4. **"»©**&#»». ±iB©J:5(c. 

4CcSrJl>rt»4. 

[0 0 1 3 ] iWM4-f-flW*»a[tt 0 . 7 0*$ir$>9. 

<gt,>6©r«0. 5 0*?»4&£. C © «fc 5 tcl^a© 
ftC>fc©*i7 -f 7-(cifSti'ri>44«E»tt*iS|%SlI 
H4&S. fttc. teT-S*^*^fc©|nli©I4#!^^ 
StrCt>*4. ttft&WVlAfiT***. fi£ot, #16 30 

5 0tt±©»*fc*«,»T. i»BR#0. 6 0*}®r*5 
tMP©£W*a» 1 0%JWT, ff * L< tt5««T"C*a 
4C>9C4r*4. Wc»*l/<(*. d 5 0 JSlk©©* 
©¥i$)$0£»i 0.80 w±r* 0 , 0*> d 8 0 W± 
©$3fc©¥fcjSftf5S# 0.70 fct±T*S. 
[0014] *»WK*»WStt^-©«5«ltXtt»*©^ 

rjSM-T2 0 0Sj ) 4Bi»»¥tfT8B (fU«, H 
*7W-?X{tS) £flH>. ^©i^CCLrfJ^-r-S 40 
C 4 

[0015] tfflos EM3?H*>6ttT-©t9: 

UffifB (A) 4MHNS (PM) SrifffiTrS,, JgBg (P 
M) Cc*ttt;-r€>JCn©Eiffl% (B) 4T64. *©«Hf 

©JUBS (PM) 4HI-©fflHft*»o«H*!BJe-r<5 
4. PM=2?rr, B = * r 1 Xh^-frh. B=7rx 
(PM/2tt) 1 4&fJ. ffl 9 ©»?■©»$««. 

£= A/B =AX4 */ (PM) ' tLXnm&Ct 

A*?**. t»*©3p^jfJK«. 1^X5 0fI©«W-cc 50 
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[00 1 6] *^(Ctel»r. ffl£fc:*>J:&ai. d50 
4LrtS. 5-80/im|ia^W*L<. *fcd50T 
*r©tt^-©*^(**»6«c5*&3K©s|y«*»tt4 LX 
«. T*ifc'W^*l>S^J>lJf* L/< . 0. 9 0W±. 

[0017] ##6W#*f&4 L-Cl^MMim^©|sttt 
4LTB. ->'J/7. T^5^. A7-fH?, *&(Cj:-3 

r«cft • i#tK{b-c££fe©r£>.2> 0 <pvb> ¥m&&± 

< . ftKigSM t35# 9 5 %tlHf (C 9 8 %feJ±©^@3|-> 

4. ^e«tt©isj±«a©rfe. <BJM3Mt£<gttmtt 

©M^©^tt^«ttic^a c 4 ©«&#*$ < tt 
[0018] ^{fc^tJ, tfcfcX&IHflrgg 
R 1 GAKUttSt TM i n i F 1 e x J ) £flH>. C 
uKaifi!©2 0#2 6" --2 7. 5' ©©ffl{cfc(,>Ti* 
ttOXmiatf^Witfl*. WSIl»rt:-i'©5tttJ:fc*>6 

«c£r*c4*r**. e*i/y*B. 2 

6. 7* Kit-Jf^ffitTSjJs, i§i4^';*t?«c© 

tvs4. *n6©sa^{ci5i;fc2 e. 7* ©t-*B 
3*5f# ens©r. *s H ^-> ';-*^wi«f4©xig3sa{c*f 
r4W4©xmjfflr©tt*i6, isA^u^aa* (i**4 
©xei^a/^a^ #©xtaasa) tntac. sc. ?§ 

iiit^ (%) = (1 -*s&^';#*g&^) x 1 0 0. * 
[0 0 1 9 ] ttOMIS. I*f40. 3 gZMcft 
Ws-v 7 - *u * - r^^pg 2 0 j -cifjs 

r-5C4*ir*5. 

[0 02 0] *jm©^^*tt$©l»#j£t2. * 

«W<^tt*«W»5|sftS4©K:a^-r4 fc©r*4 D 

*isw©^ai«. ^tjasstj^*©tea^?;jaiEfb 

L/i:C4-Cab0. S*0<«*©MI4l»5R48S^*jB© 
>®S4«(c^*cci«W-r.5C 4-C*£„ 
[0 0 2 1 ] ^»Wo*{C*»i,»rtt. **«c>BW3tifc 

VfemT*>t§i&, Mf4^©D5 0J;0fe/h3(,^^ 

». Sl4NF(cig«x«ffe©fi^4a#L/rt»*©^a 

W©MI4»*©liktttll«**©ftfWcl-4 C 4 *WC 

[0022] (-f) (D75-D25)/D50^2. 
0WT. W4U<« l . OUT. 

( a ) ( D 5 0/5 ) ft f©f&*©gW*A5 1 5 %IX 
T. W$t<{il 0%t(T. 

(/>) l (jmT©^©$W*AM 0%ti(T. W*L< 
it 5 %WF. 

[0 02 3 ] C©<fc ^ ftJS^»*©a:ttH8tt. 
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®«T2.(c«. i o o -cja±cDa;a#Bm*"C(D^iffi. 

[0 02 4 ] JlWf&Jfctfi' 'J *>f»3fc-C£>6t§£. 
■Mt*9 5KfcU:*»sM-aK:tt. ®!l!ia!iJIB#©8«£ 

mis *t»*©j§aMb^* 9 o %jy± t-r^ct^-o 

[002 5] *^tctet^r. Mf4t&^©^tt«coi>r 

111 »ttT©«ffl|(CW»#-C* s„ 
[0026] fcte. JS*4S" y #»*©8IMt*ai»< t 

n/ct3*©^st<g<)SorLS'5©-c. fcm<t*aa 

BU©HI4t&**cc{a. &JfJg#(6i,>1&^©^W$#'h5 

D7 5«±©t93R{Ctet,>r. 9cjga0. 6 
0 *iS©&T-©^Pr^# 2 0%«T-C**C £jW* 1/ 

[0027] *#feW©J^jte&R!0;fc£§?&^£{C«. 
[0028]+t';7 #*©jS!Ei£iI«. JSfcM»*©«j[ 

77#ft?*bt>. -7y. fltf- &*(cfi£t>. 
f bcc^^^s*^ < & scor . * + rifciittJttBa-j 

[0 02 9] -ec-C. *&W%e>tt. *&*©Sg$>75J 
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i&&B'Ml>;/j>WJ$$mii8< . Sf£L<B200*i 
10 m«T. MKSf S KBIOO/i m^TT**. 

[0030] &'Jvkn5£££3tt.5k:B. -iS(*yX 
;k -fliEftyXJk ffl#$i«8&!?©G^tCj;or5m 

£&s. tM\*aB. mtf^ft^*^^c«L/<« 
[0031] **^?T^-r4/c*©sigt oTtt. en 

* B . '<-■*-- 4«A WHKc It 3 ft* 6 
©#<£ffl3*i&„ JF&B. BlJftSIXBffiWS!!. *£<,>B 

§§¥1 1 -5745 1 |§) 1 1 - 7 1 1 0 m& 

[0 03 2 ] *«W©|»*ffi«. «0S©<gC^^© 

^W**5^Ji^W»«KI»5R©KjS7f^«:!ffa-C* 

30 [0 03 3] 

imi&m iut. nmm. Jttt«**ifrR«:jwwj«c 
[0034] uss^ii i~7 tmmi-6 

ffWfWc/t-^- (4*) «5|5S3tifc«JMiP4. ^© 
TSP3WiB*£B {ca«$nrc^$? 
S 1 1 -57451 #&$R©f§SSfl| 1 #fiS) * 

(K*) ccf). ^d^-> 

-S!^©^ife* (^ifeiag :fi2 0 0 0*C) K«fcf 
/h r) /^qa'>^i (NmVh r) B3. Oi 

*^(S]«:7Kj®?r«gi5E CfllSa 1 0 0 y h ;U/h r ) b 
[0035] 
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(7) nm2 0 0 1 - 2 6 1 3 2 8 

11 12 

(0 03 8] *«*«Wtt*4»«r5C4*Jr*S. *fc. 
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